PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 2002-273898 
(43)Date of publication of application : 25.09.2002 



(51)Int.Cl. 


B41J 2/175 




(2 l)Application number : 


2001-073848 (71)Applicant : 


SEIKO EPSON CORP 


(22)Date of filing : 


15.03.2001 (72)Inventor : 


HARADA SHUHEI 






KOBAYASHI ATSUSHI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink- 
jet recorder and a method for supplying ink 
thereto whereby good printing is realized and the 
whole of a sub tank can be made compact. 
SOLUTION: There are provided a recording head 
6 for discharging ink drops correspondingly to 
printing data, a main tank for supplying ink to the 
recording head 6, and the sub tank 7 having upper 
and lower two tanks 7A and 7B connected to the 
main tank and the recording head 6 and 
communicating with each other. The upper tank 
7A of the sub tank 7 is formed by an ink tank 
having an ink outlet 33 for leading out the ink to 
the recording head 6, and the lower tank 7B is 
formed by an ink tank which has an ink inlet 39 
for leading in the ink from the main tank 9 by a 
pump pressure and which elastically deforms in 
accordance with a change of an internal pressure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The carriage to which it can go and come back, and the recording head with 
which this carriage is equipped and which carries out the regurgitation of the ink droplet 
corresponding to print data, It connects with the Maine tank, this Maine tank, and said 
recording head for supplying ink to this recording head. And said carriage is equipped 
and it has the subtank which has the tank of two upper and lower sides which each opens 
for free passage mutually. It forms by the ink tank which has ink derivation opening 
which derives ink for the upper part tank of this subtank to said recording head. The ink 
jet type recording device characterized by forming by the ink tank which has the ink inlet 
which introduces the ink from said Maine tank for a lower part tank by pumping pressure, 
and carries out elastic deformation according to change of internal pressure. 
[Claim 2] The ink jet type recording device indicated by claim 1 characterized by some 
tank walls in said lower part tank consisting of elastic membrane. 
[Claim 3] The ink jet type recording device indicated by claim 2 characterized by 
forming said elastic membrane with the ingredient which has flexibility, ink-proof nature, 
and moisture and gas impermeability. 

[Claim 4] The ink jet type recording device indicated by either claim 1 characterized by 
arranging the check valve opened by generating negative pressure in said upper part tank 
at said recording head side thru/or claim 3. 

[Claim 5] The ink jet type recording device indicated by either claim 1 characterized by 
having an amount detection means of ink by which the elastic deformation detects the 
amount of ink in said subtank thru/or claim 4. 

[Claim 6] The carriage to which it can go and come back, and the recording head with 
which this carriage is equipped and which carries out the regurgitation of the ink droplet 
corresponding to print data, It connects with the Maine tank, this Maine tank, and said 
recording head for supplying ink to this recording head. And said carriage is equipped 
and it has the subtank which has the tank of two upper and lower sides which each opens 
for free passage mutually. It is the approach of supplying ink to said recording head from 
said Maine tank through this subtank. The ink supply approach of the ink jet type 
recording device which is characterized by carrying out elastic deformation of said lower 
part tank according to change of internal pressure in supplying ink to said recording head 
from said Maine tank. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet type recording device which 
equipped the recording head with the two main-sub ink tank (the Maine tank and 
subtank) for supplying ink, and its ink supply approach. 
[0002] 

[Description of the Prior Art] The ink jet type recording apparatus is equipped with the 
recording head which is generally carried on carriage and moves crosswise [ of a record 
form ], and a paper feed means to move a record form in the migration direction of this 
recording head, and the direction which intersects perpendicularly relatively. In such an 
ink jet type recording apparatus, printing to a record form is performed by making an ink 
droplet breathe out from a recording head based on print data. And black, yellow, 
cyanogen, and the recording head in which the regurgitation [ each ink of a Magenta ] is 
possible are carried on carriage, and full color printing is enabled by changing the 
regurgitation rate of not only the text print in black ink but each ink. 
[0003] For this reason, the ink cartridge which supplies each ink to a recording head is 
arranged in the body of equipment. If it is in the usual ink jet type recording apparatus, 
each ink cartridge in which the ink of said black, yellow, cyanogen, and a Magenta was 
stored is laid on carriage, and moves with carriage. On the other hand, in order to make it 
correspond to comparatively a lot of printing in this kind with which for example, for 
office or business use is provided of recording device, the mass ink cartridge in which 
each above mentioned ink was stored is not arranged on carriage, but is arranged at the 
body side of equipment. 

[0004] Moreover, while arranging the Maine tank as an ink cartridge to the body side of 
equipment (cartridge holder), the recording device of the format which arranges a 
subtank on the carriage with which the recording head was carried is also offered. And 
ink is supplied from each Maine tank through an ink supply tube to each subtank, 
respectively, and it is constituted so that ink may be further supplied from each subtank to 
a recording head, respectively. 

[0005] In such a recording device, performing printing, in order to raise a throughput, ink 
is serially supplied from each Maine tank to each subtank, and a function which is 
stabilized and supplies ink from each subtank to a recording head, respectively is called 
for. 

[0006] By pressurizing the ink pack in the Maine tank with air as a means for making 
such a function satisfy, for example, an ink style is generated from the Maine tank to a 
subtank, and the configuration which enables supply of ink to a subtank is adopted 
suitably. In addition, in each subtank carried on carriage, it becomes possible to always 
store the ink of about 1 quantum in each subtank by adopting the configuration which can 
adjust the amount of acceptance of the ink from the Maine tank according to consumption 
of the ink in a recording head. 

[0007] By the way, in the latest recording apparatus, carriage is increasingly moved from 
the purpose which aims at improvement in a recording rate at high speed. In such a 
recording apparatus, by elongation and crookedness of the ink supply tube accompanying 



2 



Machine English Translation of JP 2002-273898 



the acceleration and deceleration of carriage, pressure fluctuation arises in the internal 
ink, and the regurgitation of the ink droplet from a recording head is made unstable. For 
this reason, a subtank is made to open wide in atmospheric air, the fluctuating pressure 
described above from this clear aperture is missed, and the ink supply system of the open 
sand mold which supplies the ink stored in the subtank to a recording head according to 
that water head difference is adopted. 
[0008] 

[Problem(s) to be Solved by the Invention] However, that an ink supply system is an 
open sand mold has the problem as shown below. That is, in order that a subtank may 
open in atmospheric air, it is the problem that air bubbles will be able to be contained in 
ink within a subtank at the time of ink supply, whenever [ degassing / of the ink supplied 
to a recording head ] cannot be guaranteed, and good printing cannot be realized. 
Moreover, since supply of the ink from a subtank to a recording head is performed by the 
water head difference of the ink in a subtank, it will be necessary to fully secure the 
height dimension of a subtank, and there is also a problem that the whole subtank is 
enlarged. 

[0009] It aims at offering the ink jet type recording device which can attain the 
miniaturization of the whole subtank, and its ink supply approach while this invention is 
made in order to solve such a technical technical problem, and it can realize good 
printing. 
[0010] 

[Means for Solving the Problem] The ink jet type recording device concerning this 
invention made in order to attain the above mentioned purpose The carriage to which it 
can go and come back, and the recording head with which this carriage is equipped and 
which carries out the regurgitation of the ink droplet corresponding to print data, It has 
the subtank which has the tank of two upper and lower sides which connect with the 
Maine tank, this Maine tank, and said recording head for supplying ink to this recording 
head, and said carriage is equipped, and each opens for free passage mutually. It is 
formed by the ink tank which has ink derivation opening with which the upper part tank 
of this subtank derives ink to said recording head. It is characterized by being formed by 
the ink tank which a lower part tank has the ink inlet which introduces ink from said 
Maine tank, and carries out elastic deformation according to change of internal pressure. 
[001 1] Thus, since it is constituted, after the ink in the Maine tank flowing in the lower 
part tank of a subtank by pumping pressure at the time of ink supply and flowing on an 
upper part tank from this lower part tank further, a recording head is supplied from this 
upper part tank. Under the present circumstances, if pressure fluctuation arises in a lower 
part tank (ink in the ink supply tube which connects the Maine tank and a subtank), 
according to change of internal pressure (volume), a lower part tank will carry out elastic 
deformation, and this pressure (volume) change will be absorbed. 
[0012] Therefore, since the ink from the Maine tank can be supplied to a recording head 
with the ink supply system of closed mold, air bubbles cannot be contained in ink within 
a subtank like before at the time of ink supply, but whenever [ degassing / of ink ] can be 
guaranteed, and good printing can be realized. Moreover, since supply of the ink from a 
subtank to a recording head can carry out with the negative pressure generated in a 
recording head side, the height dimension of a subtank can be shortened and the 
miniaturization of the whole subtank can also be attained. 
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[0013] In this case, it is desirable for some tank walls in said lower part tank to consist of 
elastic membrane. Thus, since it is constituted, if pressure fluctuation arises in a lower 
part tank, some tank walls will carry out elastic deformation according to the pressure 
variation in a lower part tank. 

[0014] And said elastic membrane is considered as the configuration currently formed 
with the ingredient which has flexibility, ink-proof nature, and moisture and gas 
impermeability. Thus, since it is constituted, a subtank with the elastic membrane which 
moisture and gas did not penetrate and was excellent in flexibility and ink-proof nature 
can be obtained. 

[0015] Moreover, it is desirable to arrange the check valve opened by generating negative 
pressure in said upper part tank at said recording head side. Thus, since it is constituted, 
negative pressure is generated, a check valve is made into a valve-opening condition, and 
supply of the ink to a recording head becomes possible from the Maine tank through a 
subtank at a recording head side. 

[0016] And it is desirable to have an amount detection means of ink by which the elastic 
deformation detects the amount of ink in said subtank. Thus, since it is constituted, by the 
amount detection means of ink, the elastic deformation of a subtank is detected and the 
amount of ink in a subtank is managed. 

[0017] On the other hand, the ink supply approach of the ink jet type recording device 
concerning this invention The carriage to which it can go and come back, and the 
recording head with which this carriage is equipped and which carries out the 
regurgitation of the ink droplet corresponding to print data, The Maine tank for supplying 
ink to this recording head by pumping pressure, It has the subtank which has the tank of 
two upper and lower sides which connect with this Maine tank and said recording head, 
and said carriage is equipped, and each opens for free passage mutually. It is the 
approach of supplying ink to said recording head from said Maine tank through this 
subtank, and in supplying ink to said recording head from said Maine tank, it is 
characterized by carrying out elastic deformation of said lower part tank according to 
change of internal pressure. 

[0018] Since it is such an approach and the ink from the Maine tank can be supplied to a 
recording head with the ink supply system of closed mold, air bubbles are not contained 
in ink within a subtank like before at the time of ink supply, but the ink jet type recording 
device which guarantees whenever [ degassing / of ink ] and realizes good printing can be 
obtained. Moreover, since supply of the ink from a subtank to a recording head can carry 
out with the negative pressure by the side of a recording head to generate, the height 
dimension of a subtank can be shortened and the ink jet type recording device which can 
attain the miniaturization of the whole subtank can also be obtained. 
[0019] 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation shown in 
drawing, it explains about the ink jet type recording device with which this invention was 
applied, and its ink supply approach. First, it explains about an ink jet type recording 
device using drawing 1 . Drawing 1 is the top view showing the basic configuration of 
the ink jet type recording device concerning the operation gestalt of this invention. The 
timing belt 3 driven by the carriage motor 2 is equipped with the carriage shown with the 
sign 1 in drawing. And it is constituted so that it may show around at the guide member 4 
and both-way migration may be carried out in the main scanning direction which is the 
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longitudinal direction of the paper feed member 5, i.e., the cross direction of a record 
form. Moreover, although not shown in the inferior-surface-of-tongue section of this 
carriage 1 at drawing 1 , said paper feed member 5 is countered and equipped with the 
recording head 6 (it illustrates to drawing 2 ) of an ink jet type. 

[0020] Furthermore, the subtanks 7a-7d for supplying the ink from the Maine tank (after- 
mentioned) are carried in said recording head 6 at said carriage 1 . These four subtanks 
7a-7d are provided corresponding to each ink of black, yellow, a Magenta, and cyanogen, 
in order to store each ink temporarily in the interior. And it consists of Maine tanks 9a-9d 
as an ink cartridge with which the cartridge holder 8 arranged at the body of equipment 
was loaded so that each ink may be supplied through the ink supply tubes 10 and 10 
which consist of a flexible material, and 

[0021] In addition, as for each above mentioned Maine tanks 9a-9d as an ink cartridge, 
the outline configuration is formed in the shape of flat. And in said cartridge holder 8, it 
is arranged in the condition every so-called length so that a flat-like side may counter a 
vertical plane, respectively. <BR> [0022] On the other hand, the capping means 1 1 which 
can close the nozzle forming face of said recording head 6 is arranged in the non-printing 
area on the moving trucking of said carriage 1 (home position). Cap member 11a formed 
in the top-face section of this capping means 1 1 with flexible materials, such as rubber 
which can close the nozzle forming face of said recording head 6, is arranged. And when 
said carriage 1 moves to a home position, it is constituted so that the nozzle forming face 
of said recording head 6 can be closed by said cap member 11a. 
[0023] This cap member 11a closes the nozzle forming face of said recording head 6 
during the idle period of a recording device, and functions as a lid which prevents 
desiccation of a nozzle orifice. Moreover, although not shown in drawing at this cap 
member 11a, the end of the tube in a suction pump (tube pump) is connected, and the 
negative pressure by the suction pump is made to act on said recording head 6, and it is 
constituted so that cleaning actuation which carries out suction discharge of the ink from 
this recording head 6 may be performed. And the printing area side of said capping 
means 1 1 is adjoined, and the wiping member 12 by elastic materials, such as rubber, is 
arranged, and it is constituted so that the nozzle forming face of a recording head 6 may 
be wiped away if needed and it can clean. 

[0024] Next, it explains about the ink distribution system of the recording device 
constituted in this way using drawing 1 and drawing 2 . Drawing 2 is the sectional view 
showing typically the configuration of the ink distribution system in the recording device 
of drawing 1 , in this drawing, the sign same about the same member as drawing 1 is 
attached, and detailed explanation is omitted. In drawing 2 , a sign 21 shows an air 
booster pump. The air pressurized by this air booster pump 21 is constituted so that a 
pressure regulating valve 22 may be supplied and each Maine tanks 9a-9d (it represents 
in drawing 2 and a sign 9 shows.) further described above through the pressure sensor 23 
may be supplied, respectively. 

[0025] In addition, said pressure regulating valve 22 has the function to make the 
predetermined range maintain the pneumatic pressure which joins each Maine tanks 9a- 
9d as a clausilium condition, when the pneumatic pressure pressurized by the air booster 
pump 21 reaches more than predetermined. 

[0026] Moreover, said pressure sensor 23 detects the pneumatic pressure pressurized by 
the air booster pump 21, and functions as controlling the drive of the air booster pump 21. 
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That is, when it is detected that the pneumatic pressure pressurized by the air booster 
pump 21 reached the predetermined pressure, the drive of the air booster pump 21 is 
stopped. Moreover, when having become below the pressure as which pneumatic 
pressure was determined by the pressure sensor 23 is detected, the air booster pump 21 is 
made to drive. Therefore, the pneumatic pressure which joins each Maine tanks 9a-9d 
described above by this repeat is maintained in the predetermined range. 
[0027] The ink pack 24 formed in the outline case of said Maine tank 9 (ink cartridge) 
with the flexible material which enclosed ink as shown in drawing 2 is contained. And 
the space formed in the Maine tank 9 and the ink pack 24 constitutes the pressure room 
25, and it is constituted so that the pressurization air from the air booster pump 21 which 
minded said pressure regulating valve 22 and the pressure sensor 23 in this pressure room 
25 may be supplied. 

[0028] By this configuration, each ink pack 24 contained in each of said Maine tank 9a- 
9d receives a pressure with pressurization air, respectively, and is made as [ occur / to 
each subtanks 7a-7d / from each Maine tanks 9a-9d / the ink style by the predetermined 
pressure ]. 

[0029] In addition, the ink pressurized in said each Maine tanks 9a-9d is supplied to each 
subtanks 7a-7d (it represents in drawing 2 and a sign 7 shows.) carried in carriage 1 
through each ink supply bulbs 26 and 26, ~ and each ink supply tubes 10 and 10, and --. 
[0030] Next, it explains about the subtank which is the important section of this invention 
using drawin g 1 thru/or drawin g 4 . Drawing 3 (a) - (d) is the left side view showing the 
subtank of the ink jet type recording apparatus concerning the operation gestalt of this 
invention, a front view, a sectional view, and a right side view. Drawing 4 (a) - (c) is a 
top view shown in order to explain actuation of an amount detection means of ink to 
detect the amount of ink in the subtank shown in drawing 3 . Said subtank 7 shown in 
drawing 1 thru/or drawin g 4 has the tanks 7A and 7B of two upper and lower sides which 
each opens for free passage mutually, and is connected to said Maine tank 9 through the 
ink supply tube 10. 

[0031] Said tank 7A consists of a tank wall 32 of the flat-surface circle configuration 
which blockades the box-like tank body 3 1 which has fenestera rotunda 31a opened to the 
method of right-hand side, and circular window 31a of this tank body 31, and is arranged 
in the upper part location of said recording head 6. Besides, the ink room 34 of the shape 
of a cylinder which is open for free passage to the ink derivation opening 33 which 
derives ink to said recording head 6, and this ink derivation opening 33 is established in 
way tank 7 A. Moreover, the circulation opening 35 which is located under said ink 
derivation opening 33, and is open for free passage in said ink room 34 is formed in tank 
7A. And in said tank 7A, it has the valve seat 50 which projects in said ink room 34, and 
the check valve 36 made into a valve-opening condition is arranged by generating 
negative pressure in said recording head 6 side. 

[0032] In addition, said check valve 36 is equipped with the compression coil spring 52 
which always gives snapping power in the direction which blockades said through-hole 
5 la in the valve element 5 1 (thin film) and this valve element 5 1 of the flat- surface circle 
configuration of having through-hole 51a in a core. And it is constituted so that it can 
move in the direction (it estranges from a valve seat 50) which a valve element 5 1 resists 
the snapping power of the compression coil spring 52 at the time of the regurgitation of 
the ink from a recording head 6, and opens through-hole 51a. Moreover, said tank wall 32 
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is formed with the rigid film of the flat-surface circle configuration of having ink-proof 
nature, and moisture and gas impermeability. 

[0033] On the other hand, said tank 7B consists of a tank wall 38 of the flat-surface circle 
configuration which blockades the box-like tank body 37 which has said fenestera 
rotunda 31a and fenestera rotunda 37a similarly opened to the method of right-hand side, 
and fenestera rotunda 37a of this tank body 37, and is arranged under said tank 7A. The 
ink room 40 (the ink of the specified quantity stores) of the shape of a cylinder which is 
open for free passage to the ink inlet 39 which introduces ink through said ink supply 
tube 10 from said Maine tank 9, and this ink inlet 39 is established in this lower part tank 
7B. Moreover, the circulation opening 41 which is located above said ink inlet 39, and is 
open for free passage in the ink room 40 is formed in tank 7B. In addition, in said ink 
room 40, it is arranged so that the filter (not shown) which catches the dust in ink etc. 
may blockade said circulation opening 41 . 

[0034] The first ink passage 42 which is open for free passage to said both circulation 
openings 35 and 41, and extends in the direction of a vertical is established in the 
crosswise center section of the left-hand side end face in said both tanks 7 A and 7B. 
Moreover, it is open for free passage to said ink derivation opening 33 and said recording 
head 6, and the second ink passage 43 which extends in a horizontal and the direction of a 
vertical is established in said both tanks 7 A and 7B. In addition, as for said both ink 
passage 42 and 43, a part of the passage wall is formed with transparence plastic film 42a 
and 43a. 

[0035] Said tank wall 38 has flexibility, ink-proof nature, and gas and moisture 
impermeability, and is formed with the thin film of the flat-surface circle configuration 
which carries out elastic deformation by change of the internal pressure in said ink room 
40. And if pressure fluctuation is in the ink in said ink supply tube 10, the tank wall 38 
carries out elastic deformation by pressure (volume) change in said tank 7B, and it is 
constituted so that this pressure (volume) change may be absorbed. 
[0036] Moreover, in the method edge of right-hand side edge presence in said tank 7B, 
elastic maintenance of the piece 44 of detection which extends horizontally through the 
circle core of said tank wall 38 is carried out. As shown in drawing 4 (a) - (c), 
deformation transfer section 44b pasted up on the core of magnet attaching part 44a 
which holds a magnet 45 on the outside of said subtank 7, and said tank wall 38 is 
prepared in this piece 44 of detection. And in the left-hand side end-face back edge in 
said tank 7B, the galvanomagnetic devices 46, such as a hall device corresponding to said 
magnet 45, are arranged through the piece 47 of component attachment. 
[0037] This constitutes an amount detection means of ink to generate an electrical output 
by the galvanomagnetic device 46, according to the amount of line of magnetic force 
with the magnet 45 according to the elastic deformation of the tank wall 38. Therefore, 
when the amount of ink in the subtank 7 decreases, as shown in drawing 4 (a), the tank 
wall 38 carries out elastic deformation inside lower part tank 7B, as shown in this 
drawing (a) from the location which the piece 44 of detection shows in this drawing (b) in 
connection with this, elastic deformation is carried out, and a magnet 45 approaches a 
galvanomagnetic device 46. On the other hand, when the amount of ink in the subtank 7 
increases, as shown in drawing 4 (c), the tank wall 38 carries out elastic deformation to 
the outside of lower part tank 7B, as shown in this drawing (c) from the location which 
the piece 44 of detection shows in this drawing (b) in connection with this, elastic 
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deformation is carried out, and a magnet 45 keeps away from a galvanomagnetic device 
46. For this reason, the electrical output of the galvanomagnetic device 46 by migration 
of a magnet 45 is detectable as an amount of ink in the subtank 7. 
[0038] Next, it explains using drawing 2 and drawing 5 (a), and (b) about the ink supply 
approach (ink supply to a recording head from the Maine tank) of the ink jet type 
recording device in this operation gestalt. Drawing 5 (a) and (b) are sectional views 
shown in order to explain actuation of the subtank in the ink jet type recording apparatus 
concerning the operation gestalt of this invention. First, in drawing 2 , if the ink pack 24 
in the Maine tank 9 is pressurized by the air booster pump 21, the ink in the ink pack 24 
will pass the ink supply tube 10, and will flow from the ink inlet 39 in lower part tank 7B 
(ink room 40) in the subtank 7. 

[0039] In this case, if pressure fluctuation is in the ink in the ink supply tube 10, 
according to this fluctuating pressure, the tank wall 38 will carry out elastic deformation, 
and the volume of lower part tank 7B will change. That is, if the pressure fluctuation of 
ink is large, as shown in drawing 5 (a), elastic deformation will be carried out to the side 
(outside) to which the tank wall 38 enlarges the internal volume (pressure) of the ink 
room 40, and this volume (pressure) change will be absorbed. On the other hand, if the 
pressure fluctuation of ink is small, as shown in drawin g 5 (b), elastic deformation will be 
carried out to the side (inside) to which the tank wall 38 makes the internal volume of the 
ink room 40 small, and this volume change will be absorbed. Thereby, the pressure 
fluctuation produced in the ink in the ink supply tube 10 does not affect the regurgitation 
of the ink droplet from a recording head 6. 

[0040] Next, if negative pressure is generated in order to form a meniscus in a recording 
head 6, a check valve 36 will be in a valve -opening condition, the ink in the ink room 40 
will flow in the first ink passage 42 from the circulation opening 41, and the ink in this 
first ink passage 42 will flow in the ink room 34 of upper part tank 7A from the 
circulation opening 35. And the ink in the ink room 34 passes through-hole 51a, flows in 
the second ink passage 43 from the ink derivation opening 33, and flows into a recording 
head 6 from this second ink passage 43. Thus, ink is supplied to a recording head 6 
through the ink supply tube 10 and the subtank 7 from the Maine tank 9. 
[0041] Therefore, in this operation gestalt, since ink can be supplied to a recording head 6 
with the ink supply system of closed mold, air bubbles cannot be contained in ink within 
the subtank 7 like before at the time of ink supply, but whenever [ degassing / of ink ] can 
be guaranteed, and good printing can be realized. Moreover, in this operation gestalt, 
since the negative pressure which supply of the ink from the subtank 7 to a recording 
head 6 generates in a recording head side can perform, the height dimension of the 
subtank 7 can be shortened and the miniaturization of the whole subtank can be attained. 
[0042] In addition, in this operation gestalt, by the ink from the Maine tank 9 being 
supplied to the subtank 7 by pumping pressure, since the ink from the subtank 7 does not 
need to take into consideration strictly the height location of the recording head [ as 
opposed to the Maine tank 9 in having considered as the structure supplied directly (a 
tube is not minded) at a recording head 6 ] 6, the degree of freedom on components 
arrangement can be raised. Moreover, in this operation gestalt, since constraint of tube 
(ink supply tube) leading about decreases, that it is not necessary to take into 
consideration the height location of a recording head 6 strictly can also raise the degree of 
freedom on a tube dimension (die-length dimension and diameter size method) setup. 
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Moreover, in this operation gestalt, although the case where detection of the amount of 
ink was performed using a hall device was explained, this invention is not limited to this, 
but even if it uses a location (distance) sensor etc., it may be performed. 
[0043] In addition, in this operation gestalt, although the case where supply of the ink 
from the Maine tank 9 to the subtank 7 was performed by the air booster pump 21 besides 
the ink supply tube 10 was explained, this invention may not be limited to this but may be 
performed by the pump (not shown) arranged at the section in the middle of the ink 
supply tube 10. 
[0044] 

[Effect of the Invention] While good printing is realizable by the above explanation 
according to the ink jet type recording device concerning this invention, and its ink 
supply approach so that clearly, the miniaturization of the whole subtank can be attained. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet type recording device which 
equipped the recording head with the two main-sub ink tank (the Maine tank and 
subtank) for supplying ink, and its ink supply approach. 



PRIOR ART 



[Description of the Prior Art] The ink jet type recording apparatus is equipped with the 
recording head which is generally carried on carriage and moves crosswise [ of a record 
form ], and a paper feed means to move a record form in the migration direction of this 
recording head, and the direction which intersects perpendicularly relatively. In such an 
ink jet type recording apparatus, printing to a record form is performed by making an ink 
droplet breathe out from a recording head based on print data. And black, yellow, 
cyanogen, and the recording head in which the regurgitation [ each ink of a Magenta ] is 
possible are carried on carriage, and full color printing is enabled by changing the 
regurgitation rate of not only the text print in black ink but each ink. 
[0003] For this reason, the ink cartridge which supplies each ink to a recording head is 
arranged in the body of equipment. If it is in the usual ink jet type recording apparatus, 
each ink cartridge in which the ink of said black, yellow, cyanogen, and a Magenta was 
stored is laid on carriage, and moves with carriage. On the other hand, in order to make it 
correspond to comparatively a lot of printing in this kind with which for example, for 
office or business use is provided of recording device, the mass ink cartridge in which 
each above mentioned ink was stored is not arranged on carriage, but is arranged at the 
body side of equipment. 

[0004] Moreover, while arranging the Maine tank as an ink cartridge to the body side of 
equipment (cartridge holder), the recording device of the format which arranges a 
subtank on the carriage with which the recording head was carried is also offered. And 
ink is supplied from each Maine tank through an ink supply tube to each subtank, 
respectively, and it is constituted so that ink may be further supplied from each subtank to 
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a recording head, respectively. 

[0005] In such a recording device, performing printing, in order to raise a throughput, ink 
is serially supplied from each Maine tank to each subtank, and a function which is 
stabilized and supplies ink from each subtank to a recording head, respectively is called 
for. 

[0006] By pressurizing the ink pack in the Maine tank with air as a means for making 
such a function satisfy, for example, an ink style is generated from the Maine tank to a 
subtank, and the configuration which enables supply of ink to a subtank is adopted 
suitably. In addition, in each subtank carried on carriage, it becomes possible to always 
store the ink of about 1 quantum in each subtank by adopting the configuration which can 
adjust the amount of acceptance of the ink from the Maine tank according to consumption 
of the ink in a recording head. 

[0007] By the way, in the latest recording apparatus, carriage is increasingly moved from 
the purpose which aims at improvement in a recording rate at high speed. In such a 
recording apparatus, by elongation and crookedness of the ink supply tube accompanying 
the acceleration and deceleration of carriage, pressure fluctuation arises in the internal 
ink, and the regurgitation of the ink droplet from a recording head is made unstable. For 
this reason, a subtank is made to open wide in atmospheric air, the fluctuating pressure 
described above from this clear aperture is missed, and the ink supply system of the open 
sand mold which supplies the ink stored in the subtank to a recording head according to 
that water head difference is adopted. 



EFFECT OF THE INVENTION 

[Effect of the Invention] While good printing is realizable by the above explanation 
according to the ink jet type recording device concerning this invention, and its ink 
supply approach so that clearly, the miniaturization of the whole subtank can be attained. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, that an ink supply system is an 
open sand mold has the problem as shown below. That is, in order that a subtank may 
open in atmospheric air, it is the problem that air bubbles will be able to be contained in 
ink within a subtank at the time of ink supply, whenever [ degassing / of the ink supplied 
to a recording head ] cannot be guaranteed, and good printing cannot be realized. 
Moreover, since supply of the ink from a subtank to a recording head is performed by the 
water head difference of the ink in a subtank, it will be necessary to fully secure the 
height dimension of a subtank, and there is also a problem that the whole subtank is 
enlarged. 

[0009] It aims at offering the ink jet type recording device which can attain the 
miniaturization of the whole subtank, and its ink supply approach while this invention is 
made in order to solve such a technical technical problem, and it can realize good 
printing. 
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MEANS 

[Means for Solving the Problem] The ink jet type recording device concerning this 
invention made in order to attain the above mentioned purpose The carriage to which it 
can go and come back, and the recording head with which this carriage is equipped and 
which carries out the regurgitation of the ink droplet corresponding to print data, It has 
the subtank which has the tank of two upper and lower sides which connect with the 
Maine tank, this Maine tank, and said recording head for supplying ink to this recording 
head, and said carriage is equipped, and each opens for free passage mutually. It is 
formed by the ink tank which has ink derivation opening with which the upper part tank 
of this subtank derives ink to said recording head. It is characterized by being formed by 
the ink tank which a lower part tank has the ink inlet which introduces ink from said 
Maine tank, and carries out elastic deformation according to change of internal pressure. 
[001 1] Thus, since it is constituted, after the ink in the Maine tank flowing in the lower 
part tank of a subtank by pumping pressure at the time of ink supply and flowing on an 
upper part tank from this lower part tank further, a recording head is supplied from this 
upper part tank. Under the present circumstances, if pressure fluctuation arises in a lower 
part tank (ink in the ink supply tube which connects the Maine tank and a subtank), 
according to change of internal pressure (volume), a lower part tank will carry out elastic 
deformation, and this pressure (volume) change will be absorbed. 
[0012] Therefore, since the ink from the Maine tank can be supplied to a recording head 
with the ink supply system of closed mold, air bubbles cannot be contained in ink within 
a subtank like before at the time of ink supply, but whenever [ degassing / of ink ] can be 
guaranteed, and good printing can be realized. Moreover, since supply of the ink from a 
subtank to a recording head can carry out with the negative pressure generated in a 
recording head side, the height dimension of a subtank can be shortened and the 
miniaturization of the whole subtank can also be attained. 

[0013] In this case, it is desirable for some tank walls in said lower part tank to consist of 
elastic membrane. Thus, since it is constituted, if pressure fluctuation arises in a lower 
part tank, some tank walls will carry out elastic deformation according to the pressure 
variation in a lower part tank. 

[0014] And said elastic membrane is considered as the configuration currently formed 
with the ingredient which has flexibility, ink-proof nature, and moisture and gas 
impermeability. Thus, since it is constituted, a subtank with the elastic membrane which 
moisture and gas did not penetrate and was excellent in flexibility and ink-proof nature 
can be obtained. 

[0015] Moreover, it is desirable to arrange the check valve opened by generating negative 
pressure in said upper part tank at said recording head side. Thus, since it is constituted, 
negative pressure is generated, a check valve is made into a valve-opening condition, and 
supply of the ink to a recording head becomes possible from the Maine tank through a 
subtank at a recording head side. 

[0016] And it is desirable to have an amount detection means of ink by which the elastic 
deformation detects the amount of ink in said subtank. Thus, since it is constituted, by the 
amount detection means of ink, the elastic deformation of a subtank is detected and the 
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amount of ink in a subtank is managed. 

[0017] On the other hand, the ink supply approach of the ink jet type recording device 
concerning this invention The carriage to which it can go and come back, and the 
recording head with which this carriage is equipped and which carries out the 
regurgitation of the ink droplet corresponding to print data, The Maine tank for supplying 
ink to this recording head by pumping pressure, It has the subtank which has the tank of 
two upper and lower sides which connect with this Maine tank and said recording head, 
and said carriage is equipped, and each opens for free passage mutually. It is the 
approach of supplying ink to said recording head from said Maine tank through this 
subtank, and in supplying ink to said recording head from said Maine tank, it is 
characterized by carrying out elastic deformation of said lower part tank according to 
change of internal pressure. 

[0018] Since it is such an approach and the ink from the Maine tank can be supplied to a 
recording head with the ink supply system of closed mold, air bubbles are not contained 
in ink within a subtank like before at the time of ink supply, but the ink jet type recording 
device which guarantees whenever [ degassing / of ink ] and realizes good printing can be 
obtained. Moreover, since supply of the ink from a subtank to a recording head can carry 
out with the negative pressure by the side of a recording head to generate, the height 
dimension of a subtank can be shortened and the ink jet type recording device which can 
attain the miniaturization of the whole subtank can also be obtained. 
[0019] 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation shown in 
drawing, it explains about the ink jet type recording device with which this invention was 
applied, and its ink supply approach. First, it explains about an ink jet type recording 
device using drawing 1 . Drawing 1 is the top view showing the basic configuration of 
the ink jet type recording device concerning the operation gestalt of this invention. The 
timing belt 3 driven by the carriage motor 2 is equipped with the carriage shown with the 
sign 1 in drawing. And it is constituted so that it may show around at the guide member 4 
and both-way migration may be carried out in the main scanning direction which is the 
longitudinal direction of the paper feed member 5, i.e., the cross direction of a record 
form. Moreover, although not shown in the inferior-surface-of-tongue section of this 
carriage 1 at drawing 1 , said paper feed member 5 is countered and equipped with the 
recording head 6 (it illustrates to drawing 2 ) of an ink jet type. 

[0020] Furthermore, the subtanks 7a-7d for supplying the ink from the Maine tank (after- 
mentioned) are carried in said recording head 6 at said carriage 1 . These four subtanks 
7a-7d are provided corresponding to each ink of black, yellow, a Magenta, and cyanogen, 
in order to store each ink temporarily in the interior. And it consists of Maine tanks 9a-9d 
as an ink cartridge with which the cartridge holder 8 arranged at the body of equipment 
was loaded so that each ink may be supplied through the ink supply tubes 10 and 10 
which consist of a flexible material, and --. 

[0021] In addition, as for each above mentioned Maine tanks 9a-9d as an ink cartridge, 
the outline configuration is formed in the shape of flat. And in said cartridge holder 8, it 
is arranged in the condition every so-called length so that a flat-like side may counter a 
vertical plane, respectively. 

[0022] On the other hand, the capping means 1 1 which can close the nozzle forming face 
of said recording head 6 is arranged in the non-printing area on the moving trucking of 
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said carriage 1 (home position). Cap member 11a formed in the top-face section of this 
capping means 1 1 with flexible materials, such as rubber which can close the nozzle 
forming face of said recording head 6, is arranged. And when said carriage 1 moves to a 
home position, it is constituted so that the nozzle forming face of said recording head 6 
can be closed by said cap member 11a. 

[0023] This cap member 11a closes the nozzle forming face of said recording head 6 
during the idle period of a recording device, and functions as a lid which prevents 
desiccation of a nozzle orifice. Moreover, although not shown in drawing at this cap 
member 11a, the end of the tube in a suction pump (tube pump) is connected, and the 
negative pressure by the suction pump is made to act on said recording head 6, and it is 
constituted so that cleaning actuation which carries out suction discharge of the ink from 
this recording head 6 may be performed. And the printing area side of said capping 
means 1 1 is adjoined, and the wiping member 12 by elastic materials, such as rubber, is 
arranged, and it is constituted so that the nozzle forming face of a recording head 6 may 
be wiped away if needed and it can clean. 

[0024] Next, it explains about the ink distribution system of the recording device 
constituted in this way using drawing 1 and drawing 2 . Drawing 2 is the sectional view 
showing typically the configuration of the ink distribution system in the recording device 
of drawing 1 , in this drawing, the sign same about the same member as dra wing 1 is 
attached, and detailed explanation is omitted. In drawing 2 , a sign 21 shows an air 
booster pump. The air pressurized by this air booster pump 21 is constituted so that a 
pressure regulating valve 22 may be supplied and each Maine tanks 9a-9d (it represents 
in drawing 2 and a sign 9 shows.) further described above through the pressure sensor 23 
may be supplied, respectively. 

[0025] In addition, said pressure regulating valve 22 has the function to make the 
predetermined range maintain the pneumatic pressure which joins each Maine tanks 9a- 
9d as a clausilium condition, when the pneumatic pressure pressurized by the air booster 
pump 2 1 reaches more than predetermined. 

[0026] Moreover, said pressure sensor 23 detects the pneumatic pressure pressurized by 
the air booster pump 21, and functions as controlling the drive of the air booster pump 21. 
That is, when it is detected that the pneumatic pressure pressurized by the air booster 
pump 21 reached the predetermined pressure, the drive of the air booster pump 21 is 
stopped. Moreover, when having become below the pressure as which pneumatic 
pressure was determined by the pressure sensor 23 is detected, the air booster pump 21 is 
made to drive. Therefore, the pneumatic pressure which joins each Maine tanks 9a-9d 
described above by this repeat is maintained in the predetermined range. 
[0027] The ink pack 24 formed in the outline case of said Maine tank 9 (ink cartridge) 
with the flexible material which enclosed ink as shown in drawing 2 is contained. And 
the space formed in the Maine tank 9 and the ink pack 24 constitutes the pressure room 
25, and it is constituted so that the pressurization air from the air booster pump 21 which 
minded said pressure regulating valve 22 and the pressure sensor 23 in this pressure room 
25 may be supplied. 

[0028] By this configuration, each ink pack 24 contained in each of said Maine tank 9a- 
9d receives a pressure with pressurization air, respectively, and is made as [ occur / to 
each subtanks 7a-7d / from each Maine tanks 9a-9d / the ink style by the predetermined 
pressure ]. 
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[0029] In addition, the ink pressurized in said each Maine tanks 9a-9d is supplied to each 
subtanks 7a-7d (it represents in drawing 2 and a sign 7 shows.) carried in carriage 1 
through each ink supply bulbs 26 and 26, — and each ink supply tubes 10 and 10, and 
[0030] Next, it explains about the subtank which is the important section of this invention 
using drawing I thru/or drawing 4 . Drawing 3 (a) - (d) is the left side view showing the 
subtank of the ink jet type recording apparatus concerning the operation gestalt of this 
invention, a front view, a sectional view, and a right side view. Drawing 4 (a) - (c) is a 
top view shown in order to explain actuation of an amount detection means of ink to 
detect the amount of ink in the subtank shown in drawing 3 . Said subtank 7 shown in 
drawing 1 thru/or drawing 4 has the tanks 7A and 7B of two upper and lower sides which 
each opens for free passage mutually, and is connected to said Maine tank 9 through the 
ink supply tube 10. 

[0031] Said tank 7 A consists of a tank wall 32 of the flat-surface circle configuration 
which blockades the box-like tank body 3 1 which has fenestera rotunda 31a opened to the 
method of right-hand side, and circular window 31a of this tank body 31, and is arranged 
in the upper part location of said recording head 6. Besides, the ink room 34 of the shape 
of a cylinder which is open for free passage to the ink derivation opening 33 which 
derives ink to said recording head 6, and this ink derivation opening 33 is established in 
way tank 7 A. Moreover, the circulation opening 35 which is located under said ink 
derivation opening 33, and is open for free passage in said ink room 34 is formed in tank 
7A. And in said tank 7A, it has the valve seat 50 which projects in said ink room 34, and 
the check valve 36 made into a valve-opening condition is arranged by generating 
negative pressure in said recording head 6 side. 

[0032] In addition, said check valve 36 is equipped with the compression coil spring 52 
which always gives snapping power in the direction which blockades said through-hole 
5 la in the valve element 5 1 (thin film) and this valve element 5 1 of the flat-surface circle 
configuration of having through-hole 51a in a core. And it is constituted so that it can 
move in the direction (it estranges from a valve seat 50) which a valve element 5 1 resists 
the snapping power of the compression coil spring 52 at the time of the regurgitation of 
the ink from a recording head 6, and opens through-hole 51a. Moreover, said tank wall 32 
is formed with the rigid film of the flat- surface circle configuration of having ink-proof 
nature, and moisture and gas impermeability. 

[0033] On the other hand, said tank 7B consists of a tank wall 38 of the flat-surface circle 
configuration which blockades the box-like tank body 37 which has said fenestera 
rotunda 31a and fenestera rotunda 37a similarly opened to the method of right-hand side, 
and fenestera rotunda 37a of this tank body 37, and is arranged under said tank 7A. The 
ink room 40 (the ink of the specified quantity stores) of the shape of a cylinder which is 
open for free passage to the ink inlet 39 which introduces ink through said ink supply 
tube 10 from said Maine tank 9, and this ink inlet 39 is established in this lower part tank 
7B. Moreover, the circulation opening 41 which is located above said ink inlet 39, and is 
open for free passage in the ink room 40 is formed in tank 7B. In addition, in said ink 
room 40, it is arranged so that the filter (not shown) which catches the dust in ink etc. 
may blockade said circulation opening 41 . 

[0034] The first ink passage 42 which is open for free passage to said both circulation 
openings 35 and 41, and extends in the direction of a vertical is established in the 
crosswise center section of the left-hand side end face in said both tanks 7 A and 7B. 
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Moreover, it is open for free passage to said ink derivation opening 33 and said recording 
head 6, and the second ink passage 43 which extends in a horizontal and the direction of a 
vertical is established in said both tanks 7A and 7B. In addition, as for said both ink 
passage 42 and 43, a part of the passage wall is formed with transparence plastic film 42a 
and 43 a. 

[0035] Said tank wall 38 has flexibility, ink-proof nature, and gas and moisture 
impermeability, and is formed with the thin film of the flat-surface circle configuration 
which carries out elastic deformation by change of the internal pressure in said ink room 
40. And if pressure fluctuation is in the ink in said ink supply tube 10, the tank wall 38 
carries out elastic deformation by pressure (volume) change in said tank 7B, and it is 
constituted so that this pressure (volume) change may be absorbed. 
[0036] Moreover, in the method edge of right-hand side edge presence in said tank 7B, 
elastic maintenance of the piece 44 of detection which extends horizontally through the 
circle core of said tank wall 38 is carried out. As shown in drawing 4 (a) - (c), 
deformation transfer section 44b pasted up on the core of magnet attaching part 44a 
which holds a magnet 45 on the outside of said subtank 7, and said tank wall 38 is 
prepared in this piece 44 of detection. And in the left-hand side end-face back edge in 
said tank 7B, the galvanomagnetic devices 46, such as a hall device corresponding to said 
magnet 45, are arranged through the piece 47 of component attachment. 
[0037] This constitutes an amount detection means of ink to generate an electrical output 
by the galvanomagnetic device 46, according to the amount of line of magnetic force 
with the magnet 45 according to the elastic deformation of the tank wall 38. Therefore, 
when the amount of ink in the subtank 7 decreases, as shown in drawing 4 (a), the tank 
wall 38 carries out elastic deformation inside lower part tank 7B, as shown in this 
drawing (a) from the location which the piece 44 of detection shows in this drawing (b) in 
connection with this, elastic deformation is carried out, and a magnet 45 approaches a 
galvanomagnetic device 46. On the other hand, when the amount of ink in the subtank 7 
increases, as shown in drawing 4 (c), the tank wall 38 carries out elastic deformation to 
the outside of lower part tank 7B, as shown in this drawing (c) from the location which 
the piece 44 of detection shows in this drawing (b) in connection with this, elastic 
deformation is carried out, and a magnet 45 keeps away from a galvanomagnetic device 
46. For this reason, the electrical output of the galvanomagnetic device 46 by migration 
of a magnet 45 is detectable as an amount of ink in the subtank 7. 
[0038] Next, it explains using drawing 2 and drawing 5 (a), and (b) about the ink supply 
approach (ink supply to a recording head from the Maine tank) of the ink jet type 
recording device in this operation gestalt. Drawing 5 (a) and (b) are sectional views 
shown in order to explain actuation of the subtank in the ink jet type recording apparatus 
concerning the operation gestalt of this invention. First, in drawing 2 , if the ink pack 24 
in the Maine tank 9 is pressurized by the air booster pump 21, the ink in the ink pack 24 
will pass the ink supply tube 10, and will flow from the ink inlet 39 in lower part tank 7B 
(ink room 40) in the subtank 7. 

[0039] In this case, if pressure fluctuation is in the ink in the ink supply tube 10, 
according to this fluctuating pressure, the tank wall 38 will carry out elastic deformation, 
and the volume of lower part tank 7B will change. That is, if the pressure fluctuation of 
ink is large, as shown in drawing 5 (a), elastic deformation will be carried out to the side 
(outside) to which the tank wall 38 enlarges the internal volume (pressure) of the ink 
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room 40, and this volume (pressure) change will be absorbed. On the other hand, if the 
pressure fluctuation of ink is small, as shown in drawing 5 (b), elastic deformation will be 
carried out to the side (inside) to which the tank wall 38 makes the internal volume of the 
ink room 40 small, and this volume change will be absorbed. Thereby, the pressure 
fluctuation produced in the ink in the ink supply tube 10 does not affect the regurgitation 
of the ink droplet from a recording head 6. 

[0040] Next, if negative pressure is generated in order to form a meniscus in a recording 
head 6, a check valve 36 will be in a valve -opening condition, the ink in the ink room 40 
will flow in the first ink passage 42 from the circulation opening 41, and the ink in this 
first ink passage 42 will flow in the ink room 34 of upper part tank 7A from the 
circulation opening 35. And the ink in the ink room 34 passes through-hole 51a, flows in 
the second ink passage 43 from the ink derivation opening 33, and flows into a recording 
head 6 from this second ink passage 43. Thus, ink is supplied to a recording head 6 
through the ink supply tube 10 and the subtank 7 from the Maine tank 9. 
[0041] Therefore, in this operation gestalt, since ink can be supplied to a recording head 6 
with the ink supply system of closed mold, air bubbles cannot be contained in ink within 
the subtank 7 like before at the time of ink supply, but whenever [ degassing / of ink ] can 
be guaranteed, and good printing can be realized. Moreover, in this operation gestalt, 
since the negative pressure which supply of the ink from the subtank 7 to a recording 
head 6 generates in a recording head side can perform, the height dimension of the 
subtank 7 can be shortened and the miniaturization of the whole subtank can be attained. 
[0042] In addition, in this operation gestalt, by the ink from the Maine tank 9 being 
supplied to the subtank 7 by pumping pressure, since the ink from the subtank 7 does not 
need to take into consideration strictly the height location of the recording head [ as 
opposed to the Maine tank 9 in having considered as the structure supplied directly (a 
tube is not minded) at a recording head 6 ] 6, the degree of freedom on components 
arrangement can be raised. Moreover, in this operation gestalt, since constraint of tube 
(ink supply tube) leading about decreases, that it is not necessary to take into 
consideration the height location of a recording head 6 strictly can also raise the degree of 
freedom on a tube dimension (die-length dimension and diameter size method) setup. 
Moreover, in this operation gestalt, although the case where detection of the amount of 
ink was performed using a hall device was explained, this invention is not limited to this, 
but even if it uses a location (distance) sensor etc., it may be performed. 
[0043] In addition, in this operation gestalt, although the case where supply of the ink 
from the Maine tank 9 to the subtank 7 was performed by the air booster pump 21 besides 
the ink supply tube 10 was explained, this invention may not be limited to this but may be 
performed by the pump (not shown) arranged at the section in the middle of the ink 
supply tube 10. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the basic configuration of the ink jet type 

recording device concerning the operation gestalt of this invention. 

[Drawing 2] It is the mimetic diagram showing the ink distribution system from the ink 
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cartridge in the recording apparatus shown in drawing 1 to a recording head. 
[ Drawing 3] (a) - (d) is the left side view showing the subtank of the ink jet type 
recording apparatus concerning the operation gestalt of this invention, a front view, a 
sectional view, and a right side view. 

[Drawing 4] (a) - (c) is a top view shown in order to explain actuation of an amount 
detection means of ink to detect the amount of ink in the subtank shown in drawing 3 . 
[Drawin g 5] (a) And (b) is a sectional view shown in order to explain actuation of the 
subtank in the ink jet type recording apparatus concerning the operation gestalt of this 
invention. 

[Description of Notations] 

1 [ ] Carriage 

2 [ ] Carriage Motor 

3 [ ] Timing Belt 

4 [ ] Guide Member 

5 [ ] Paper Feed Member 

6 [ ] Recording Head 

7 (7a, 7b, 7c, Id) Subtank 

7 A [ ] an upper part tank 
7B [ ] a lower part tank 

8 [ ] Cartridge Holder 

9 (9a, 9b, 9c, 9d) Maine tank (ink cartridge) 
10[]Ink Supply Tube 

2 1 [ ] Air Booster Pump 

22 [ ] Pressure Regulating Valve 

23 [ ] Pressure Sensor 

24 [ ] Ink Pack 

25 [ ] Pressure Room 

26 [ ] Ink Supply Bulb 

31 [] Tank Body 

31a [] a fenestera rotunda 

32 [ ] Tank Wall 

33 [ ] Ink Derivation Opening 

34 [ ] Ink Room 

35 [ ] Circulation Opening 

36 [] Check Valve 

37 [] Body of Ink 

37a [] a fenestera rotunda 

38 [] Tank Wall 

39 [ ] Ink Inlet 

40 [ ] Ink Room 

41 [ ] Circulation Opening 

42 [ ] First Ink Passage 

43 [ ] Second Ink Passage 

44 [ ] Piece of Detection 

44a [ ] a magnet attaching part 

44b [ ] the deformation transfer section 
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45 [ ] Magnet 

46 [ ] Galvanomagnetic Device 

47 [ ] Piece of Component Attachment 

5 1 [ ] Valve Element 
51a [] a through-hole 

52 [ ] Compression Coil Spring 



18 



(i9)H#Bi&ftt? (jp) 02) ^ ^ 4# It ^ ^ (A) aimmmm&mm^ 

#BB2002-273898 
(P2002 - 273898 A) 

(43) &m a ¥j£i4*p 9 ft 25 a (2002. 9. 25) 

f i ?-73-r(##) 

B 4 1 J 3/04 1 02 Z 2C056 



(51) IntCl. 7 S9^JiB^ 
B 4 1 J 2/175 



mrnSX 6 OL G£ 8 H) 



(2i)m«## 


!RfJK2001 - 73848C P2001 -73848) 


(71) HMRA 


000002369 










(22)JtJiBB 


¥j£l3*F 3 ft 15 H (2001. 3. 15) 




3RK**f1tKH»T« 2 TB 4# 1 ^ 
















&mwmm *m 3 ts3#5^ -t-fn 
























filf*IRaWA:liJ3TS3#5# -fe<n 














(74)«aA 


100101878 



















(54) -f>*5?xy hsSSBJ^B^tf^KK 



(57) 

[IRS] ^^EPJSiJSr^-rs^i^T^Sttfe 

<D?>97A, 7 B5ff §-y-^^>^7 7 tSlA. E 
<DD"7?>9 7<D±-fi?>{7 7 A^E&^y H6(C<> 

^ >?S*>^EI: TiAtSl' >^1AP 3 9£ 




m 2002-273898 (P2002-273898A) 



(2) 

/ 

[»*Jg l ] pim* t'Jyyt, 

^W+h^^>/7©_h^^>i7$, tiJfBfB®^. y F ir-T > io 

? &m m-r 5 -f > * « m □ s^r-r « -f > * 9 > * k «t 

ftfc-f >*5>x s> h AES£B. 
[»*«3] IM3#tt«*J, W-f>i7tt*«fc 20 

y h^te®se» 

E«3ttT^*££S#«<h?-S»#m75S»*E3 

nfc-f >£?>?xy FiSiBSSBo 

uO^rtUyytSISn, TOJ^-^'SrJSbT-f > 
2 ZVZm'W F£, 

> ? & -f > ^ <&#t*a-r * * o x , 

WIB^ -f > * > 9 6 WfBfBfi^ 7KM>? &«ist 
Stc&fcO, lWfBT^>y-£fta&ffi^©^{tKJSbT 

[0 0 0 1 ] 



2 

[0 0 0 2] 

Ht, :©iB8A7 FcD^»j;£[Sj < hig3rr37j[S] 

bt, *vVvi?±lzM^£7°7y9, -fin- -/7 
>*J;rjc-y'if>^(D6-f >^*ttfflTiIIBa:E»^y F& 
III, ^77 >^ICJ:*7^^ FEWUi^DTfr 

[0 0 0 3] z.<Dfztb. mm^y Kfc4K>*fcttifrr 

yp, -fin-, vT^J^v-tf^cD-f >^tf-g 
S*rfc#-f F U y 5?***+ U y i?±t:MS 

[0 0 0 4] Sfc. S«*#fliJ - h U y^^JP^) 
M>^*-MJ y -/ibW-f >^>^2riB»-T-5 
<h i *> H , IB® ^ y F tmWt ^tl/t^^U y v± fctf 7* 

[0 0 0 5] i©«fc-5»:ia«iS«CfeViTtt, 7>)V—7 

b, #U-y^>^j9»6-f-n*riEJi^y Ft'MbT-f > 
[0 0 0 6] i©J:-5*:ttH6**JSS-a-*it«)0^at 

T, y^±H^*$tlfc#-y-^>^^*3ViT 
9>9frt><T>'(>>; CDSttxnS^WfiT'** «fc 5 &« 

[0 0 0 7] tZ15T, «iacofB»S«t:*JV^Ttt, IB 
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(3) 

3 

TLSK IB^y F^£©^>:WiScDttW£^c5g^ 

ffffiSnfc'f^^S^w^fc.t^TEftAy FK« 
[0 0 0 8] 

-f yzm&mz-y-?? >*7to~c( >p\zn.m^$itix 

■spanks,, 20 
[0 0 0 9] #bsbhu £©£?&&«w&is!S£fi¥ft 

^ SHAW § Z. £ S g M £ T 4 fe CD T » 3 o 

[0 0 10] 

s& (c & s nfc*^?g t « $ <i y v -y x y h aes&B 

nWW5*-*K:#JSbT^>>7«£ltfflf 5E»a.«, F so 
£©^>^>^:J3<fcrj;"jtfrEE»'\y FKJS^ 

zi ©-y- > 57 ©±^ > fp wmmm^ y^xz^yv 
-y y v p *-f > ? ^ > ^ (r «t t> t 

* AT 5 -Y > i7 * A P £W L rtBWErt ©^f t \Z jtS D" T# 
[0 0 11] £<D.fc5K:l(lJ5fc£ftTV>S;fc*, <>i7#t 

*^±^>^tr«»bfc«. £©±#;?>^£>e@ 

<>i7) C£E*«lrt«4i;*d:, rtWffi^J (#«) ©^ 

fc\zfcCTTJ5*y>7i)m&&MV, z.(Dj£ti mm) 
[0012] bfc^ot, mmmv^yzmmttizj: so 



4 

ypy&frzv^ y? zmm^y fk:«iw-5 

z.£.frx%Z,1tvb. UM<D£5\z-(ypmi&mizD-zf* 
>^WT-f>^fc*M*t**nf, -Y >?©!&»££« 

fypfrZ y F ^©-Y > ^ CD&j&^Egfc'N >y F #j 
[00 13] lWET^>^K43tt&^>^ 

[0 0 14] fix, MBPttK**, W-T>i7 

[0015] m?>±.-jj>?yvn\z, mecft^^ 

tiT^*fc», EgAy FfiiJtc*3^Tftffi^^$-e-T 
jS»±^*W^!KIBtb, ^-f >^>^^6E»'\y F-v 

<D^y?<Dmi&tf-v-7?y?&fthT»im£t£2>o 

[0 0 16] -t-LT, WSBit^^>57|*)©-f >i7»Sr^ 

[0 0 1 7] ^m\Z%^ >9i?x.y FSC3B© 

Srtttii-r^fB^^-y Ft, :©jESA7 F(r^>^ffi(c 

-f > ^ > ^ 43 «£ rjtgf a. y f k»«s nA^irE* 
u y Pizmm^ti^n^ti^m^zmm-t^-ty--^ 
<D?y>7zmirz>4)-7?y!7ii&ffi%., ztD-y-?? y? 

LT W9BIB& a F KWfB* -f > ^ > > i7 

mmM y?y? fr^mmm 
®s\y\nz-(y?&mifc-?z>iz&rzQ. nmy-Jsfytr 

&faBBll<D&itlzmVT&&$EM21tZ>Z£*¥fm.t 

[ooi8] z.<D£.?f£jjmT$>z>rzsb, mmm<D-iy 
pom^m^umhxmmwm^mmr^^y^^^ 

A>6E»Ay F^co-f >^©«l&**Ee^y F«T©5! 
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(4) 

5 

(D&z^mz&mrz z trfx^, y-7?yp£&<Dfr 
anta«Hft*-f y? s?x y h^tBSss^#^ z t &t 

[0 0 19] ' 

h^i2#ss*5=ttx^(D-f yzmm-xmiz^z, 

-y^y b^tmmmiz-D^, mi zm^xmrnrz* m 
in Jtmm-£mw*m\z%z>'< yz~jx.y hsiesg >o 

4fcfgft$nT*5mDSK**5cDfi#^ft ) -fftfctSfB 

izmfcZtiT^&o £fc, ^cd+^U yvlcoTHSKic 
H m 1 trH^SnTV^Vi^\ -f>£r$?xy hitCOfB 

m^y F 6 (0 2 (r 0*) ^itfrtBIKM 0 SEW 5 k^iSj b 

[0 0 2 0] £ "=> C MfB* ^ U y S? 1 £H 20 

Z>1ZHb<DDr-7?yt? 7 a~7 d#f£it2ftT^3. itl 

S-NrWtlfS-rsfcfet:, -fin- v-fe* 

> * £ J; -> 7 > co > i7 tc*f J6 b Tizgffl*ffi S tlX 

>ir9a~9d^6, pI8Ht»W*> e>ft3-f >^«f&^ 
i-^lO, 10, -S^l/TM^!l««l6Sn5J; 

[0 0 2 1]ft*, ttBUfc^>^*-h'J -7 5>ibT 
3? >;/ 9 a~9 dH ^-GtfMBJ&tfiWHTtt 

[0 0 2 2] ffEffB^ U y *? 1 CD^«j«SS±tC*5 

tts#EP^fR« (*-A#yya» ten, mee*^ 

y F 6 (D/XJVM^m^Mitt^b Z y tf 

1 1 (D±.ffimz\Z, ffiEES^y F 6 <Z)/X;HBJ*ffl£ 40 

■fWMl 1 a«^ntU5. ^LT, ifK+^Uy 
v 1 iS*-A#y->3>l:»Lfci:t(:, WSB^-V y 
XSMtfl 1 a^J^TffffBfBg^y F 6 
£ £tlt b # 3 «fc 5 $ tlT V „ 
[0 0 2 3] + y -?mt 1 1 all fB&»«cDftc 

±mr^ f piz^xmmtm^y f Q<D;x)vwjim*m 

TUfcV***, K?I*>X (5 i i-y#>7 p ) IZ&tfZ^ so 



5 

mm^y F 6 KftUH a -a-x . £ cofB^A y F 6 S-f > 

?&&3\mmzi£Z!rv--y>fW}m*mnt£tiz>£o 

Jc««anTV>*. ^LT, SfffB^y t>^#Sl 1 
\£>{fm&l 2#E«an, ^Sfc^DTERAy F6 

[0 0 2 4] £C0«fc3K:*iJ*£n;fcEft£11©'f 

-T5o H 2 ttH l oBSSil:*^*^ >fM->7r 
A©«j££^5S;«{';*f BrMHT, IHEUc^TEl 1 t 
ra-©aS»fc"C3ViTHWI— ©«F^S#L. PSfflfttSBJH 
*B§-r^o H2C*^T, *f^2 lUSmttlJEE^^Xa 

^-Tc ^cD^ainffi^>X2 1 triDipffianfc^ 

H, ffi^Ji«S^2 2(rttl&an> S6C£E^W82 3 
S^bTiiBbfc^'f >^>^ 9 a~9 d (02(r*5 

[0025] MBBffi^PS^2 2ii ^jjnm* 

>X2 1 fc«fc-3THDffiStl/tSa£E**Bfjg£A±{C»b^ 
i#ttItbT#/^>^>^ 9 a~9 <UZiat> 

[0026] sfc, ii&ejEEaiftffls 2 3ii smunffi* 

>X2 1 lC«fc-3TlP£ESnfea»£ES*»b, ^MiPffi 
>X2 lCD|gi!ia^±a-B-§o Sfe, £E*tta«2 3(C 

bfe*-&icn ^jaffi*>7 p 2 1 zmmzuzo htz 
/ibx, z<DmioMuz£'DxmmLf£&*i y?y>7 

9 a~9 dtcJqt)?)Sai±«BfScDieH(c«l^ati^o 

[0 0 2 7] wbb^^>^>^9 (-r>^*-FUy 

it A b PlSMt <fc t) ^ a ftfc-f > ^ /I y 2 4 
^JR^SnTV^. ^LT, ^<>^>i7 9 i^>i7/^ 
y i7 2 4 tTJ»«3tl«ai(l*«EAt2 5 Sr«fi!cbT*5 
0, £CD1£^2 5|*)t'WtBJ±^g«»#2 2, EX/^tB 
§§2 3 5r^bfe^M»ffi^>X2 l^e>OJnffi^^tt 

[0028] zommz^r), mw>&*^y?y?v & 

~9 d^(CJR»anfe#^>i7A°y^2 4H ^tl^n 
Jnm^at'iSffi^^Stt, S-^'f >^>^79 a~9 d 
■fct>&V75ry>7 7 a~7d(ljttLT3f£©EA[:J;5 

[0 0 2 9] ft43, Wf3#^-f >^>^9 a~9 dt'*5 

tiTinffisnfc-f #-r y?ffi$6/vv~72 6, 2 
6, •••£ c t^-r>^««&9 1 rL-xi 0, 10, -s^ 
IT, ^ t U 7 ->' 1 titsnfc^x? >^ 7 a ~ 7 
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7 

tl&o 

[0 0 3 0] *aswos«T»*u-^>^tt3 

H1755H4*ffl^T«M-r2». 0 3 (a) ~ 
(d) tt, ^WomMMmiZfaZ-l >9 5?3Ly NSCIE 
»S«©lJ-^^>^*^-rfc«BH, EBB. »M0& 
J:«*«iS0r**. 04 (a) ~ (c) tt, 03 fcj* 

Z>±rf--D<D5>y>7 7 A, 7B^fL> ffitB*-f>^> 

So 

[0 0 3 1 ] ffiB*>*7Afi, 
&3 1 a*#t--5ffi«<»^>i7*#:3 1 43 &&Z.<D* > 
P*fa3 l<Dmmn3 1 a&iSt5¥BP3ftt©^ 
>^M3 2^6^D, trlBffift'Sy H 6 CD±^fi«fc|B 
g£ttT<r>£. ^CO_h^37 7 AKlH Mffiffig^y 

K6tr-r yz&mft-r&^yzm-mu 3 3*j;ati:<zw 
>^*mn 3 3 ^aiat-spitt^o-o^ss 4j&«kw- 

8fc»P3 5j&*SttS*VCV>*. ^LT, MfB^>^7A 

[0 0 3 2] liffBj^lfc^ 36(1 il?L 5 1 a £4" 

MfcttS^IRMC^S 1 (J9R) *3«fctfZ:<D 
##:5 lKmff3a?L5 1 aSHit^i^^l^Cff 

5. fL-T, left's y H 6^e.©-r>^»Ptttm#(c^#: 
5 l^jEH§a<;i/7>7°U >^5 2C0#«^Ctn:LTa?L 

5 1 a&ffltk-tz, (^*5 o^enw-r*) isH\mm 

L#5J;-5K*/SaftTV>*. Sf|fe^>^®3 2 

H oWttR K: J: o t»j* a tiT V* * . 
[0 0 3 3] *hE*>^7Btt, 1 

(D^>^7*#:3 7*5«tZ>*^CO^>^*#:3 7 (DHJ&M3 

7 &&mmtz>¥-mv\ww<D5>>t>m3 s^e&o, w 

7BI:ll WHB^-r>^>i7 9^e>WtB-r>^«^i 
OSr^bT'f >^SH*A1"*-f>?*An 3 9*5 
J;tXZlC0-r>^#AP 3 9 (C^ilf 3Rft«©-f >i7^ 

40 (Btsso-f yptmw) tfiwyt>rLT\*z>. £ 

fc, ^>^7Btrtt, ffflB-f >?«AP 3 9©±^(C{4 

iu #o-f >i7^4 o icaa-rs^ap 4 1 wmiz 
m$km&ffiut%y<< )v? (b^-&T) ^mib«ip4 



(5) 

<? 

[0 0 3 4] mzm^y? 7 a, TBizm-f^m^m 

0ff3rA'1'fttf£tt. Hffte^ataP3 5, 4 1 l:H 

u Ao«&ia:^i^fc3eft-r*«-'f >*«g&4 2 

Snt^S. MIBW^>i7 7A, 7BKW:, MSB 

<>^#tilP3 3*3<t^WBBBeftAy K6KHU * 
¥• »ifit*l^»rBft-r*tB-'f >^fl(£J»4 3**Klt6ti 
T^*. &*J» UMEW'f >*«E»4 2, 4 3(1 ^©j(E 
g§M»-^3BJ^77>5 1 y^7^;PA4 2 a, 43 a 

10 [o 0 3 5] wae^>i7S3 sii ih >^tt 

• *»#aitt6tb. WfB-f >^S4 01: 

>i?7B|*!»ffi;>j «ftCi^Ti'>^I3 8# 

[0 0 3 6] *fifB^>^ 7 B£:tett*;&«JflWffi 

m^yzm.3 sronti^iot^ 

20 |Bj(rM«-rS^ffiM-4 4^#tt«jf$nTVi-5„ 

ffifr4 4l:tl 04 (a) ~ (c) fc^fJ:3^, MSB 

•y-y^>i7 7©nfl'jT-T^^-y h4 5*««p-r«v^ 

WIB^>i7 7 Bfc*»t*£miHfKrSM5K:»4, MfBV 
^^•y N4 5{:^-r**-;HR J F*©«**iH* : F4 
6*** : flR#M-4 7 ^LTilSntl^. 
[0 0 3 7] ^tllCtO, ^>^7ii3 8©#tt^P»(r 

i/ft^oftv^y h4 sK±5iA»ii:*i;T. m 
30 mmmmi L 4 6\z^Dm%mmti^^-t^>i7m^. 

-f >^*3&«^<»:^fc«#^tt, 04 (a) t^-Tck 
5(C^>^S3 8*«T^>^ 7 B©|*){aiJ(r#tt^^ 

l, ^n^#^tfeaiM-4 4^ra0 (b) 

R0 (a) tc^-TJ;5tc#tt^^b. ^7h4 5*s 
iitl*f4 6tio , <. ■y-^>^7rt©'f 
>?B*S£K&-3fe»&fctt. 04 (c) tc^-TJ;5tr 
?>^i3 8tfT#9>i? 7 BCDW-mizw&mmv. Z. 

ti\zm^mh-4 4Amm (t>) n^-rfta^sragi 

40 (c) fC^-r«t'5lr#tt3E»L, V^yh4 5« 
tII?4 6!!)^S?*5. Z\<Dtz#>, m7h4 5 

©»»irj:*awaE«i3ii^4 6©*awa*n, -y-^ 
[0038] ^(c, *mmj&mtetn?Z'f>>?5?3Ly b 
v b^o-fy^mm) \z-o%. H2*«trxH5 (a) , 

(b) Zm^TMWfZo 0 5 (a) :fe«fctf (b) fi, 

x-mwomMMmzfaz^yziSzLy b^mmmmiz^ 
vzv7?y?(Dm?Ezmw?%Tc®\zm'tmmmT*$> 

so 5„ jfe-f. 02(C*5^T, ;*-0^>i7 9[*JcD-f 
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yZ2 4^S^iJPffi#>-/2 1 fc«fct>TJnffiStt*£, 

^S4 0) rttd-O^SXP 3 9^e»jtAT§o 
[0 0 3 9] -f >57#t^i-^l 0|*|C£K 

I3 8»tt»L, T^*>? 7 BCD^gW^fT 

(a) fcjRf.fc'Sfc, ?>5>m3 8#H" >^4 0(D|*1 

0 5 (b) fcjSf.fc'SJC, ^>i7H 
3 8*H>^^4 0©|*I^a&/jN§<-r«« (!*]«) 

[0 0 4 0] fESAy F eftfr^x^xSrffM 

0^>?*«ip 3 5^5>±^^>i7 7 AO-f >i7^3 
4^tr«X-r^c ^-LT, -f>i7S3 4(*3©<>^!i5I 

?L5 1 a&mmisT^yzmmn 3 3^<=>fg— -r>^at 

SS4 3rtiC^t»L. i©fg--f >i7«g§4 3*^12®^ 

s-f 1 0 43 icx-y-T'^ >^ 7 ^it 

tai^\>y f 6 \z-i ypfimi&ztiz, 
[0041] ifcAbt, ^.mmmmizis^x^ ®m 
m^y^mm^mz^^x^y^^im^y F6« 30 
m-tz>z.£wx^z>fz®, ft&<D&o\z-(y?mi&m\z 
V7?yZ7\Hx-<yz\z%m^-£tcf, -lywn 
%%.*um.vxmtmmitmL-tz>z.t.tfxi*z>o * 
fz, ^mmmmiz^xit, ^r-f^y^it^^um.^v 

£®irr-&£ 1^:/^>i7£#:<D/jNlKfc£03 

[0042] z.(om. *mfoMt&\z&^x. *^y$y 
{79frt><D^y?&i$y'7i£\z£.-3X-y-7~5'y>7 7 \z& 40 

'>fs.<te.2>1tib, 7-=L-7W-M^8k (fi2^ffi*>cfcy:g 



70 

[0 0 4 3] &*3, **JI»*K43ViT»i, ^-r>^> 

9 9 > 9 1 ^gm > * y 9 

1 0^©^MUDffi#>^2 lKJ^TfrfrnS* 

yzm&=f'a--rf\ o<D&'pmzmwznz>#y~? m 

[0 0 4 4] 

[%W<Dm%:] Sk±<DMmxW*>fr?3.£5lZ. *3£W\z 

[HS©ffi¥^m^] 

[0 1 ] *%w<Dmmmm\zmz>-( >&&x.y 
mmom^mm.^-r^mmx&^o 

[0 2] 0 1 ir^-rE^Setr^ftS'f »*-h'Jy 

[0 3] (a) ~ (d) «, *%w<Dmmmz%z,i 
y?i?j, y b3zmmmw.<D-v-?'?y>7*™irtzwwm, 

[04] (a) ~ (c) a, 03 t^-r-y-^>^i*i© 

fefet*-r 5 Fffi0Tafes. 

[05] (a) 43=trjc (b) a, ^mmommmmizm 

S St * fc * tc^f if S 0 T a& * o 
[^©iiBJ] 

1 +t'J7-/ 

2 +t'J7'^-^ 

3 ^-T5>^^h 

4 ^ HffltB 

5 nmvmt 

6 IS®^-> F 

7 (7a, 7b, 7c, 7 d) -y-7*^>^ 

7 A ±^i?>^ 
7B T^^>^ 

8 A-h'Jyv'My 

9 (9a, 9b, 9c, 9d) ^-f>^>^ (^f>^ 

10 -iy^mm^=L-^ 
2 i ^msnffitf >-7° 

2 2 

2 3 EE^UJS 

2 4 -1>i7rty9 

2 5 JE#^ 

2 6 -O^SfiteA^^' 

3 1 ?y?*#. 
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3 1a 




4 2 


3 2 




4 3 


3 3 


v ■> 1 r i 1 — 1 


4 4 


3 4 




4 4a 


3 5 




4 4b 


3 6 




4 5 


3 7 




4 6 


3 7a 


n»* 


4 7 


3 8 




5 1 


3 9 




10 5 1a 


4 0 




5 2 


4 1 


«E»n 





A? 



IB— ' r>f SM& 



[01] 
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